Criteria developed by the Remission in Schizophrenia Working Group (RSWG), based upon 8 core symptoms of PANSS, are generally used for evaluation of Remission. However, some concerns have arisen as regard to the ability of the RSWG criteria to detect truly remitted cases. This study aims to compare the severity criteria of remission defined by the RSWG (RSWG-cr) with more restrictive criteria, based upon the use of PANSS factor model. Methods: 112 chronic psychotic outpatients were examined. Symptomatic remission according to RSWGcr was compared with remission according to criteria based on the 20-items of PANSS considered in the consensus five factor model (PANSS-FCTcr), in relation to functional and neurocognitive outcomes. Results: Data from the study demonstrated the superiority of PANSS-FCTcr in identifying patients with higher functional and cognitive outcomes. Conclusion: PANSS-FCTcr seems to be suitable for use in both common clinical practice and research setting, being associated with improved identification of truly remitted patients.
Introduction
Symptom remission represents the principal target for psychopharmacological interventions (Bottlender et al., 2013; Nasrallah and Lasser, 2006) and it is considered the main component underlying clinical recovery (Emsley et al., 2011) , together with improved functioning (Brissos et al., 2011; Lysaker et al., 2010) . A series of different criteria has been used to evaluate remission (Cassidy et al., 2010) . Currently the Remission in Schizophrenia Working Group criteria (RSWGcr) (Andreasen et al., 2005) may be considered the most widespread method to evaluate remission. RSWGcr have been proved to be conceptually viable and easy to use in both clinical trials and clinical practice. According to RSWGcr, clinical remission is fundamentally based on a symptom severity criterion. Using the Positive and Negative Syndrome Scale (PANSS), remission is evaluated on the basis of eight items of the scale, chosen as being the most diagnostic-specific for schizophrenia, thus excluding symptom domains not diagnostically relevant for the disorder. Although evaluation of remission includes a six-month duration, the symptom severity criterion alone was used in large amount of studies (AlAqueel and Margolese, 2012) . As PANSS scale provides ratings investigating not only symptom severity per se but also functional impairment, a score of "mild" or better (i.e. 3 points or less) at all eight "core" symptoms was considered sufficiently representative of a level of impairment consistent with symptomatic remission of the disorder (Van Os et al., 2006a) . A number of studies demonstrated the validity of these remission criteria using two different approaches, namely comparison of different definitions of symptomatic remission and association of remission criteria with various outcome dimensions, mainly overall symptomatic status and functional outcome (Lambert et al., 2010) . However, several recent studies seem to highlight the potential limitations of severity criteria, as currently conceived, in predicting functioning and other important outcome variables (Karow et al., 2012; Oorshot et al., 2012; Pinna et al., 2013a) . Moreover, the use of more stringent criteria of remission, based upon all items of PANSS, was recently reported to be associated with improved identification of truly remitted patients, thus suggesting that the entire scale should be preferred, at least for research purposes (Pinna et al., 2013b) . As well-known, the items of PANSS are divided in three subscales (the Positive, the Negative and the General psychopathology scale), but several factor analyses showed that five-factor models better characterize PANSS data. Different model versions may be found in literature, recently merged in a "consensus" five-factor model of the PANSS, based upon 20 items, categorized into Positive, Negative, Disorganized/Concrete, Excited and Depressed factors (Wallwork et al., 2012) . Starting from these premises, we hypothesized that using the 20 items of PANSS included in this "consensus" five factor model could lead to results in identifying cases of remission better than those obtained using the eight items indicated in RSWG criteria.
Methods

Sample
The present study is a part of an ongoing study on recovery (Carpiniello et al., 2012; Pinna et al., 2013a,b) which included all outpatients with a diagnosis of schizophrenia or schizoaffective disorder according to DSM-IV-TR, attending a University Community Mental Health Centre (CMHC) in the year 2010, who agreed to participate in the study. Subjects with other comorbid psychiatric and or somatic disorders were included in the study, except those with comorbid mental retardation or organic brain diseases. All patients received standard care as generally occurs in CMHCs in Italy (clinical monitoring at least on a monthly basis; pharmacological treatment; home care when required, psychosocial and rehabilitation interventions tailored to patient's needs).The study was approved by the institutional Ethical Committee of Local Health Unit of Cagliari (Italy) and was conducted according to national laws. The protocol followed the principles of the Declaration of Helsinki.
Ratings
Residents in psychiatry performed evaluations using a set of standardized methods, after adequate training in use of all instruments adopted. Personal and social data, and clinical history were collected through a structured interview purposely developed for the study. After providing informed consent, patients were interviewed by means of the Italian versions of SCID-I and SCID-II (First et al., 2000 (First et al., , 2003 ; inter-rater reliability, assessed using Cohen's K before the study, was higher than 0.80. Symptom severity was evaluated using the Italian version (Pancheri et al., 1995) of PANSS (Positive and Negative Syndrome Scale) (Kay et al., 1987) . As previously, interviews were conducted by trained residents in psychiatry, using the Italian version (Kay et al., 1999) of SCI-PANSS (Structured Clinical Interview for the positive and Negative scale) (Kay et al., 1992) ; ratings were based on criteria indicated in the PANSS Manual (Kay et al., 2006) ; inter-rater reliability of PANSS evaluations in terms of ICC (Intraclass correlation coefficient) for the PANSS total score ranged from 0.65 to 0.95. Wherever possible, PANSS assessment included a standard section of queries addressed to treating clinicians and to caregivers. RSWG criteria (Andreasen et al., 2005) , based on ratings at 8 focal symptoms in positive, negative and general psychopathology subscales of PANSS (P1, P2, P3, N1, N4, N6, G5, G9) were applied for clinical remission; patients were judged to be in clinical remission according to a severity criterion (scores obtained at each of these items had to be ≤3 points, indicating mild severity of symptoms). Due to the cross-sectional nature of the study, clinical remission was evaluated taking into account the severity criterion alone, excluding the duration criterion (remission maintained for six-months). Moreover, a more restrictive severity criterion for remission was adopted, defined by obtaining scores ≤3 at each of the 20 items included in the "consensus" factorial analysis of PANSS by Wallwork et al. (2012) , namely items P1, P3, P5 and G9 (Positive Factor), N1, N2, N3, N4, N6 and G7 (Negative Factor), P2, N5 and G11 (Disorganized/concrete Factor), P4, P7, G8 and G14 (Excited factor) and G2, G3 and G6 (Depressed factor). Overall clinical status was also evaluated by the Clinical Global Impression-Schizophrenia scale (CGI-SCH) (Haro et al., 2003) . Cognitive functioning was evaluated by means of the Brief Assessment of Cognition in Schizophrenia scale (BACS), (Keefe et al., 2004) ; gender/age/education adjusted scores and thus equivalent scores were obtained (Anselmetti et al., 2008) . Mini Mental State Examination test (MMSE) (Folstein et al., 1975) was also administered, calculating an age/education adjusted score (Measso et al., 1993) . Functioning was evaluated by PSP (Personal and Social Performance Scale) , which assesses social functioning of patients in 4 main areas: socially useful activities, personal and social relationships, self-care and disturbing/aggressive behaviors.
A non-standardized interview was conducted with the patient, caregivers (when available) and the treating physician, with the aim of assessing functioning by means of PSP. A comprehensive overall score ranging from 1 (maximum dysfunction) to 100 (maximum functioning) was attributed, based on scores obtained at each single area. A total score exceeding 70 indicates a condition of "functional remission", with scores being related to overall good functioning.
Statistical analysis
Categorical data were analyzed using Pearson's χ 2 Test or Fisher's exact test; continuous variables were assessed by means of Student's "t" test for independent samples. The magnitude of differences in mean scores obtained at different rating scales used in the study was calculated by means of Cohen's "d". To evaluate differences in remission rates observed according to the two proposed criteria, McNemar Test for matched pairs of subjects was used. ROC analysis, with Sensitivity, Specificity and Predictive Value Analysis of the ability of different definitions of Remission to predict good outcomes was calculated. Data analyses were performed using SPSS 19.0. Level of significance was set at a p value ≤0.05 for two-tailed hypothesis.
Results
Clinical remission
To evaluate differences in the remission rates observed according to the different proposed criteria, McNemar Test for matched pairs of subjects was used. As expected, the proportion of remitted patients was significantly higher using RSWGcr (50%), compared to PANSS-FCTcr (26.8%) (p b .0001).
Differences in sociodemographic, clinical, cognitive and functional measures observed between remitted and non-remitted patients, according to the different criteria adopted, are reported in Tables 1-4 .
Regarding sociodemographic variables, we found a significant difference in both education and occupation status between remitted and non-remitted patients, according to both RSWGcr (respectively p = .05 and p b .0001) and PANSS-FCTcr (p = .0004, p = .004). Irrespective of the criteria adopted, we observed a higher education level and a greater rate of employment among remitted patients, compared to non-remitted.
Non-remitted patients also showed a more severe course and a longer duration of illness, compared to patients in remission, for both RSWGcr (respectively p = .008 and p = .002) and PANSS-FCT criteria (p = .0003, p = .005).
Concerning psychopathology, we found significantly lower scores in all CGI-S and PANSS measures among remitted patients, compared to non-remitted, irrespective of the criteria adopted to define remission (see Table 2 for details).
Student's "t" test on neuropsychological evaluations showed several significant differences between remitted and non-remitted patients. A significantly higher score in MMSE and BACS Digit Sequencing task was observed among remitted patients, according to both RSWGcr (respectively p = .011 and p = .005) and PANSS-FCT criteria (p = .04, p = .006). On the other hand, only the PANSS-FCT criterion was able to discriminate between remitted and non-remitted patients for BACS Symbol Coding and Tower of London (respectively p = .0006 and p = .005).
Regarding functioning, we reported significant differences between remitted and non-remitted patients according to both RSWGcr and PANSS-FCT criteria. Patients who achieved remission showed better performances, compared to non-remitted patients, in PSP Total score and all subscales (see Table 4 for details).
Prediction of functional and cognitive outcome
We performed diagnostic test evaluations to investigate whether the criteria proposed for clinical remission would reflect differences in functional outcome and cognitive status.
Concerning functioning, patients were considered as remitted/non remitted based on PSP total score, with a cut-off of 70. As regard to cognitive performances, we obtained equivalent scores for each subtest of BACS, based on normative data from an Italian sample (Anselmetti et al., 2008) and then used the mean as a measure of general cognitive ability, setting a cut-off of 1. RSWGcr and PANSS FCTcr were compared on their ability to identify patients with better outcomes, using sensitivity, specificity and predictive value analysis. Youden's index and the Area Under the Receiver Operating Characteristic Curve (AUROC) were also calculated to quantify performances of the diagnostic criteria. Results are shown in detail in Table 5 .
Positive predictive values (PPV) were low for both RSWGcr and PANSS FCTcr: the highest was 50% for PANSS FCTcr in predicting functional remission. However, this was expected, given that both good functional and cognitive outcomes occur at lower rates than achieving remission criteria. Regarding AUROC and Youden's J, the best values, indicating a moderately accurate test, were observed for PANSS FCT criteria on functional prediction (AUROC = .74, Youden's J = .48).
Discussion
The use of standardized remission criteria in schizophrenia has been considered a significant progress in improving documentation of clinical status in medical records. It provides an objective measure of illness course and treatment effect that is applicable to routine clinical care (Van Os et al., 2006b ). The RSWG criteria (Andreasen et al., 2005) proved to be a valid and easy-to-use method to evaluate remission, even in common clinical practice. However, a number of studies compared RSWG criteria with others (Lambert et al., 2010) or with a modified version of the same criteria (Beintinger et al., 2008; Van Os et al., 2006b) , pointing out critical differences. A very recent study of our group reported that the use of more stringent severity criteria of remission, based upon all items of PANSS, was associated with improved identification of truly remitted patients, thus suggesting that the entire scale should be preferred, at least for research purposes (Pinna et al., 2013b) . However, an evaluation based upon the use of the entire PANSS could be time consuming not only in routine practice, but even for research purposes, so that an intermediate solution could be to use a shortened version of PANSS. For this purpose, we based upon factorial analyses, which generally generate a lower number of items compared to the original scale, assembling them in four or more factors or symptom-dimensions. Considering that a five-factor model seems to better capture PANSS structure in schizophrenia and that there are several factor analytic studies, we decided to adopt the "consensus" five-factor model of PANSS recently developed and validated by Wallwork et al. (2012) . This model considers 20 items, grouped in five symptom dimensions (positive, negative, disorganized/concrete, excited, depressed). Adopting this shortened version of PANSS, a new remission criterion, based upon a score ≤ 3 at each one of these 20 symptoms (PANSS FCT), was developed and compared to RSWG criteria. In our sample 50% of subjects were in clinical remission according to RSWG-cr (Andreasen et al., 2005) , a proportion that decreased significantly and was halved when adopting PANSS-FCTcr. Clinical status evaluated by PANSS and CGI was significantly better among remitted patients, independent of the remission criteria adopted. However, the impact of remission on neurocognitive and functional performances varied according to the criterion used. Although some significant differences between remitters and non-remitters were detected in mean scores of many BACS subtests and MMSE score, also using RSWG-cr, such differences were greater and more widespread when using PANSS-FCT criteria. In particular, only the PANSS-FCT criterion was able to discriminate patients on BACS "Symbol Coding" and "Tower of London". These subtests represent, respectively, a global index of speed of processing and a measure of executive functions in the subcomponent of planning, which are considered core domains specifically impaired in schizophrenia. These results thus indicate a better neurocognitive functioning among patients judged as being in clinical remission according to the more selective criteria adopted in this study. To confirm validity of the PANSS-FCTcr with respect to RSWGcr, we compared them with respect to their impact on functioning. A substantial increase in rates of functional remission was observed, ranging from approx. 32% in patients clinically remitted according to RSWGcr, to 50% among patients remitted according to PANSS-FCTcr. Thus, the ability to identify well-functioning patients was much better than using RSWG criteria. Confirmation of this was obtained by evaluating the proportion of patients in clinical remission who were devoid of significant impairment at each single dimension of PSP. With regard to "socially useful activities", this proportion increased from approx. 46% using RSGWcr to 80% using PANSS-FTC criteria. The rates of patients devoid of impairment in "social relationships" were 32%, and 83%, respectively. Furthermore, 64% of patients viewed as remitted according to RSWGcr were unemployed, as were 57% of the individuals remitted according to PANSS-FCTcr. Again, PANSS-FCT criteria showed better performances in discriminating remitted patients as far as functioning is concerned, with respect to RSWG criteria. Therefore, the use of PANSS-FCT criteria, which are more restrictive for evaluating remission with respect to Andreasen's et al. (2005) criteria, is associated with a better assessment of how patients function in everyday life and identifies patients with a better neurocognitive functioning. Such finding may explain, at least in part, the improved vocational functioning of these patients (McGurk, 2000) . We performed a series of specific analyses in order to better investigate whether the remission criteria proposed would reflect differences in outcome. Comparing RSWGcr and PANSS-FCT criteria as regard to their ability to identify patients with better functional and cognitive outcomes, the assessment of sensitivity, specificity, predictive value, and ROC analysis showed that PANSS-FCT criteria are characterized by the somewhat best performances.
Results from this study should be read considering several limitations such as: the limited sample size; the fact that we considered solely chronic outpatients who referred to the centre over a specific Table 3 Mean score ± sd at Neuropsychological Tests in remitted and non-remitted patients according to different criteria. ⁎ RSWG = Schizophrenia Working Group Severity Criterion. ⁎⁎⁎ PANSS FCT = PANSS five-factor model. time period; the fact that we included patients affected by both schizophrenia and schizoaffective disorders with a consequent sample heterogeneity, considered one of the main flaws of remission studies (Lambert et al., 2010) , and that we didn't take into account some important variables (i.e. pre-morbid IQ and premorbid functioning) which may be significantly involved in evaluating predictive factors for functioning and cognitive status. Moreover, in evaluating remission we adopted the criterion of severity alone, without duration. Using the severity criterion alone is indeed a crucial change with respect to the original RSWG criteria, with impact on identification of remitted patients, thus we cannot draw any firm conclusions as to the validity of complete remission criteria. Remission studies generally demonstrate how use of the severity criterion alone is associated with higher remission rates (Lambert et al., 2010 ), compared to use of both severity and duration criteria. However, as pointed out also in a critical review (AlAqueel and Margolese, 2012) , the majority of studies used RSWG criteria only, neglecting duration, as this choice is often more feasible for studies design. Moreover, even among studies including longitudinal criteria, there is no consensus on the frequency and duration of follow-up. Without questioning the importance of longitudinal criteria, these evidences suggest that there is a need to define further specifiers and proxy measures of remission that may be more viable in both research and clinical settings, leading to prompt and proper patienttailored interventions. In this view, it is of the greatest interest to define more stringent remission criteria with higher predictive value, with respect to maintenance over time. We can suppose that the proportional lowering of rates found in this study as the severity remission criteria became more stringent should be confirmed, even if the time component is adopted in evaluating remission. We are planning to test this hypothesis in a follow-up study.
Even in the light of these limitations, in our opinion the evidences of this study would seem to be of interest. The fact that the 20-item PANSS derived by the consensus five-factor model is associated with a better identification of truly remitted patients, at least considering their personal, social and cognitive functioning as markers of remission, seems to us of practical importance. It could allow a somewhat more rapid way to evaluate clinical remission in both routine practice and research contexts, taking into account that in our experience the time commitments involved in assessing remission according to RSWG criterion is approx 5-10 min, and approx. 20 using PANSS-FCT. Considering that "rather than a substitute for the 30 items of PANSS, development of a concise outcome measure for remission would create a benchmark for treatment and maintenance goals in clinical research and general practice" (Opler et al., 2007) , we think that the new and more concise way to evaluate remission by means of a shortened but very reliable version of the PANSS could be a significant option for clinicians (Bottlender et al., 2013; Brissos et al., 2011; Cassidy et al., 2010; Emsley et al., 2011) .
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